INTRODUCTION

Surendra
Nath Ray (1) reported that, when hen's eggs are artificially incubated, the vitamin C content increases as the embryo develops. Satterfiel.d, et al. (2) reported that vitamin C is not contained in the hen's eggs laid by a hen injected with l-ascorbic acid.
Okano (3) recognized that vitamin C synthesis in. the hen's eggs becomes remarkable since approximately the 15th day of incubation, and that this tendency is specifically evident in the case when sugars were injected.
On the other hand, Sasamoto (4) , confirmed that egg albumen and egg yolk before the incubation lack vitamin C when he investigated the correlationship between vitamin C of egg albumen, egg yolk and embryo during the incubation and diketo-gulonic acid.
In the previous paper (5), the author recognized that the appearance of vitamin C takes place simultaneously with the initiation of incu bation when he investigated the vitamin C metabolism of untreated hen's eggs.
Further, he traced the pattern of the distribution of vitamin C in the chick embryo, eye balls, allantoic fluid, amniotic fluid and in the egg yolk.
In the present paper, the author attempts to trace the changes in the distribution of vitamin C by investigation the influence of vitamin C, B1 and S-B1
on the vitamin C metabolism in the developing hen's eggs, in addition to the investigation of the toxicity of these vitamins to the embryo and the influence of these vitamins on the development of the embryo in general. 
MATERIALS AND METHODS
RESULTS
A. Ex) ri meats with Vitamin C Ah 5licatio:a (S-se Table 1) On the 5th day incubation, 5 mg (in 0.1 cc) of vitamin C was injected into fertile hen's eggs, and the vitamin C contents in terms of mg % of the embryo, eye balls, allantoic fluid, amniotic fluid and egg yolk were estimated on the 6th, 7th, 8th, 9th and the 10th day of incubation. IV. Cases of amniotic fluid (See Table 3 )
The total vitamin C content; after 24 hours was 5.05 mg/, and it maintained the level of 3-4 mg %q thereafter. The oxidized vitamin C content was larger than the reduced vitamin C content.
V. Cases of egg yolk (See Tcb!e 3)
The total vitamin C content after 24 hours was 6.15 mg%. It was 6.42 mg% after 48 hours, 8.04 mg/ after 3 days, 8.60 mg% after 4 days and was 6.95 mg% after 5 days.
The reduced vitamin C content was smaller, and most part was occupied by the oxidized vitamin C content. Table 4) Similarly to the application with vitamin C, 100 r (in 0.1 cc) of vitamin B, hydrochloride was injected into fertile hen's eggs on the 5th day of incubation. These eggs were used daily for the estimation of vitamin C content of the chick embryo, eye balls, allantoic fluid, amniotic fluid and egg yolk beginning from the 6th day (24 hours after the injection) up to the 10th day of incubation.
B. Experiments with Vitamin Bl Application (See
Thereafter, th^ same estimation was conducted on the 12th, 15th, 18th and on tae 20th day of incubation. However, estimations on the 20th day of incubation were conducted only on the chick embryo and eye balls. The oxidized vitamin C content was 8.48 mg% on the 6th day, and it was 11.77 mg% on the 9th day. A gradual decrease thereafter was seen before it began to increase again from the 15th day to reach 15.61 mg% in terms of mg% on the 20th day of incubation. IV. Cases of amniotic fluid (See Table 6 )
The total vitamin C content in terms of mg% showed a slight increase after the injection. It reached 6.42 mg% on the ,8th day of incubation, and showed a decrease thereafter.
The reduced vitamin C content showed a decrease as the incubation went on. In the oxidized vitamin C content, almost no rise or fall was noted during the whole course of incubation. The oxidized vitamin C content was always found to be larger.
V. Cases of egg yolk (See Table 6) The total vitamin C content was found gradually increasing after the in jection up to the 10th day of incubation. It was 5.24 rrg% after 24 hours and was 7.70 mg/ after 5 days, (on the 10th day of incubation).
The reduced vitamin C content maintained the level at 1.0-2.0 mg% during the whole course of incu-, bation almost without rise or fall. Similar tendency was noted in the oxidized vitamin C content, which maintained the level of 4 6 mg%. The oxidized vitamin C content was always found to be larger than the other. C. Experiments with Vitamin S-B1 Application (See Table 7 ) Fertile eggs were injected with 100 r (in 0.1 cc) of vitamin S-B1 hydrochloride in a same manner as in the cases of vitamin B1 application on the 5th day of incubation. They were employed for serial experiments. Table 8) The total vitamin C content was found to be gradually increasing after the the reduced vitamin C content was found always to be larger than the oxidized vitamin C content. II. Cases of eye balls (See Table 8 )
I. Cases o f chick embryo (See
The total vitamin C content was 22.04 mg% 5 days after the injection. The oxidized vitamin C content was 7.76 mg% 24 hours after the injection, and was approxi mately mately 9 10 rng%, and on the 10 15th day of incubation. On the 18th day of incubation, a slight further increase was seen. Relatively, the reduced vitamin C content was larger than the oxidized vitamin C content during the period of 9th and the 15th day of incubation, but the latter was larger thereafter. V. Cases of egg yolk (See Table 9 ) The total vitamin C content was 4.18 mg% 24 hours after the injection, and it was 7.2? mg% 4 days after the injection. It maintained thereafter the level ranging from 3 to 7 mg%. Relatively, the oxidized vitamin C content was always found larger than the reduced vitamin C content.
SUMMARY
As stated above, the body weight of chick embryo shows a rapid increase in the last half of the incubation, and further, even when the embryo was administered with vitamins C, 131. or S BI_, no particular discrepancies :were seen compared with the control cases (untreated). In other words, in the application with 5 mg of vitamin C, 100 Y of vitamin 131 or S-B1, the chick embryo developed very well and no incidences of malformation were recognized.
The average weight of the eye balls was found relatively large compared with the body weight of the chick embryo in the earlier stage of the incubation occupying 1/6 1/5 of the body weight. Also in this case, it was learnt that the application with either of the above three vitamins does not affect the development.
The quantity of the allantoic fluid is relatively small in the earlier stage of the incubation, but it is found increased on approximately the 12th 15th day of incubation. Either of the above three vitamins seemed not particularly to affect the quantity of the allantoic fluid. In view of the experi ment by Wada (6) of our Department, in which he recognized the increase in the quantity of the allantoic fluid of the incubated fertile hen's eggs injected with saccharin, the above facts is considered to be suggesting that vitamin C, B1, etc. do not affect the movement of watery component in the embryonal stage.
Following . the above, investigation was conducted in the influence of the vitamin C application on the vitamin C metabolism in the embryonal stage.
In the case of chick embryo, the total vitamin C content in terms of mg% or in total amount was found higher compared with the case of untreated control. Though the oxidized vitamin C content on the 8th 10th day of incubation was higher in the cases of vitamin C application compared with untreated control, it did always not reach the level of the reduced vitamin C content.
Also in the ' case of eye balls, the total vitamin C content on the 8th 10th days of incubation in the vitamin C application group exceeded that of the untreated group. However, the increase is solely due to the increase in the oxidized vitamin C content. The total vitamin C content of the allantoic fluid was relatively large 24 hours after the injection, but it was found decreased in the total amount on the 10th day of incubation on the contrary.
As to the amniotic fluid and egg yolk, the vitamin C content in terms of mg% did not show any marked difference compared with the untreated group, but a slight increase in the vitamin C content was observed in the applicated group 24 hours after the treatment.
The total vitamin C content of the embryo applicated with vitamin $1 or with vitamin S-B1 showed no marked difference with that of the control group up to the 12th 15th day of incubation, but a slight increase in the case of S-B1 applicated group thereafter.
The vitamin B1 introduced group showed rough ly the same tendency as the untreated control group. The total vitamin C content of the eye ball demonstrated a tendency to an increase in terms of total amount by.vitamin B1 or vitamin S-B1. application.
Relatively, the reduced vitamin C content was found slightly larger up to approximately the 12th day of incu bation, but the oxidized vitamin C content exceeded the other thereafter.
The transfer of vitamin C into the allantoic fluid was found increased in terms of total amount as the quantity of the allantoic fluid increased, but no marked influence due to the vitamin B1 or vitamin S-B1 was recognized.
Relatively, the oxidized vitamin C content was found slightly larger than the other approxi mately on the 10th 12th day of incubation, but these two were found to be excreted in the same degree thereafter.
In short, it is considered that the application with vitamin 131 or with 3. It is difficult to find any difference in the toxicity of vitamin B1 and vitamin S-B1. to the chick embryo.
4. It is presumed that part of the introduced vitamin C is transfered to the chick embryo, especially to the eye balls remarkably, and stored there. 
